In India, the pace of financial innovation was relatively slow until the initiation of the financial liberalization program in 1991-92. The subsequent financial reforms have had important implications for the user costs of assets and resulted in significant substitution among them. Hence there is a need to develop an aggregate measure of savings that would more accurately reflect household choice over various assets than the simple sum. As user costs of assets change so does the composition of the financial savings aggregate. An advantage of monetary aggregates that are derived from such microeconomic models is that no a priori assumptions about the substitutability of assets need to be imposed. A Divisia aggregate has some theoretical advantages in this regard but since the estimation of this aggregate is computationally difficult, the extent of its superiority over the simple sum becomes an empirical question. In this paper we construct Divisia subaggregates of the financial assets of the household savings based on results from weak separability parametric and non-parametric tests. From these subaggregates we construct an overall aggregate of financial savings in India.
I. Introduction
Gross financial assets in the household sector's savings in India, as in many countries, are measured as a sum of the component assets. In the Indian case these assets include, broadly, currency, deposits, net claims on government, shares and debentures, insurance and provident fund. However, aggregating these by simple summation implicitly assumes that the individual assets are perfect substitutes. The fact that most economic decision makers hold a portfolio of assets that have significantly different opportunity costs, rather than a single asset with the lowest cost, implies that the owners do not regard these assets as perfect substitutes.
Further, with the acceleration of financial liberalization, demand for financial assets in India has become more responsive to the movements of interest rates. It would appear likely that quantity indices for financial services based on appropriate microfoundations like Divisia quantity index are likely to dominate the simple sum index. As Drake, Mullineux, and Agung [1997] point out, progress towards financial integration is not only likely to increase usefulness of Divisia quantity indices relative to simple sum, but also lead to homogenisation of behaviour.
In India, the pace of financial innovation was relatively slow until the initiation of the financial liberalization program in 1991-92. The subsequent financial reforms have had important implications for the user costs of assets and resulted in significant substitution among them. Hence there is a need to develop an aggregate measure of savings that would more accurately reflect household choice over various assets than the simple sum. As user costs of assets change so does the composition of the financial savings aggregate. The standard method of simple sum cannot capture this. Chetty (1969) , Friedman and Schwartz (1970) , Barnett (1980 Barnett ( , 1982 and Hirayama and Kasuya (1996) tried to investigate the microfoundations of the statistical index number theory for aggregating monetary assets. An advantage of monetary aggregates that are derived from such microeconomic models is that no a priori assumptions about the substitutability of assets need to be imposed. A Divisia aggregate has some theoretical advantages in this regard but since the estimation of this aggregate is computationally difficult, the extent of its superiority over the simple sum becomes an empirical question. In this paper we construct Divisia subaggregates of the financial assets of the household savings based on results from weak separability parametric and non-parametric tests. From these subaggregates we construct an overall aggregate of financial savings in India.
The paper is organised as follows. Section II carries a brief account of the developments in the Indian financial sector, particularly interest rate structures. The construction of the Divisia indices for the savings aggregates is explained in Section III.
Section IV and Section V compare the Divisia and the simple sum indices over the simple macro models and the systems of demand equations. The economic information contents of these indices are again checked against norms of information theory in Section VI. Section VII concludes.
II. Innovation in the India Financial Sector
India's financial sector started getting reformed in the 1970's. However, until the beginning of liberalization in 1991, the financial system in India was largely an instrument for public finance. There were complex regulations on the deposit and lending rates and major chunks of credit to the government and priority sector were channelled at rates much lower than market rates through high cash reserve requirements (CRR) and statutory liquidity requirements (SLR). 1 There was very little competition in the financial markets as most financial institutions were in the public sector. But after 1990, the financial sector went through sustained transformation as various measures were undertaken to increase resource 1 40% of the lending was to the priority sectors, mainly the agricultural sector and small scale industries and an additional 10% went to the export credit (Sen and Vaidya (1997) 
Reforms in the interest rate structure
After 1991, administered interest rates on various instruments (deposits and loans) were slowly phased out. Interest rates on time deposits were decontrolled in a sequential manner beginning with longer-term deposits and then deposits of shorter maturity periods. With effect from October 1997, all interest rates including on 15-day deposits have been freed. The only exception is the rate on saving bank deposits, which the RBI controls at 4% per annum.
Lending rates were also freed in a similar fashion.
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Advocates of financial reforms support interest rate liberalization, as banks are allowed greater flexibility and are induced for competition, which makes the system more effective. The decontrolling of the interest rates on deposits and lending has led to a significant improvement in the management and the performance of banks and other financial institutions (Ahluwalia [1999] ). Banks are able to vary rates charged to borrowers according to their cost of funds and also to reflect the creditworthiness of different borrowers.
Similarly, they can offer varying deposit rates to reflect competitive condition and to maintain real returns.
Administered interest rates on public and provident as well as those on small savings have also been lowered. Such reductions not only directly reduce the government's interest burden, but also dampen open market rates on government debt. By encouraging small 2 Interest rates on loans upto Rs 200,000 that account for 25% of the total advances are no longer controlled by RBI but constrained to be not higher than the prime lending rates (PLR) which is fixed by the boards of individual banks.
ASARC WP 2003/06 4 investors to seek out savings avenues that offer better returns, a low interest rate regime directs such savings to mutual funds and shares, thus deepening stock markets. Thus with the change in the interest rate determination mechanism, there will be a change in the preference structure of households for financial assets. However, these effects may not be felt immediately but may be staggered over a period of time. In Figures 2 to 5 we attempt a pair wise comparison of the movements of the assets.
Financial savings components
We notice that there has been fluctuation of the currency holdings with respect to deposits.
There is a slow upward trend until the year 1990-91 after which the trend dips. This reflects policy changes in relation to interest rates and changes in the technology of making financial transactions. Meanwhile, the ratio of the insurance fund to the provident has grown at a steady pace with acceleration after 1991-92. The contractual savings to deposit ratio also has a similar trend. The changing composition of savings component calls for a measure that could capture this substitution among assets. Aggregation over financial instruments requires that some conditions on the preferences of the public be fulfilled. Further, the weight assigned to each asset is not equal to one (as in simple sum), but depends on the user cost (defined as the yield foregone to hold that instrument rather holding the asset with the highest return which serves as a benchmark rate).
Figures 2 to 5 here.
III. Construction of Divisia Indices
Our motivation for considering the Divisia index is drawn from recent developments in the study of monetary aggregates and based on explicit microfoundations and on aggregation theory and has the desirable property that its weights are variable. It measures the "true" liquidity provided by monetary services. Diewert [1978] shows that Divisia index is capable of measuring changes in a wide range of utility functions using only observed prices and quantities. This result is directly applicable in measuring changes in economic aggregates.
Although we cannot measure the 'true' quantity index, as we cannot observe the true utility function, we can approximate it using the Divisia quantity index.
Data
We When constructing Divisia index, one often encounters two questions: which assets should be included in the Divisia aggregates or subaggregates and how the assets should be aggregated. Longjam (2003) demonstrates that there appears to be weak separability between contractual and non-contractual assets. We, therefore, consider the following four subaggregates: (a) deposits, (b) shares and debentures, (c) net claims on government, and (d) the insurance fund. The constituents of each of the subaggregates are detailed in Table 1 . Table 1 here.
The real user costs of these component assets are constructed using the formula of the A Divisia index of financial assets measures the flow of financial services from the stock of such assets and, as such, is expressed in growth rates. The weights in the Divisia index are the shares of expenditures on the financial assets being aggregated. The expenditure share weights follow the idea of a step-wise budgeting problem in which monetary assets form one weakly separable group over which the individual allocates his/her expenditure on financial assets. The requirement here is that marginal rates of substitution between all pairs of assets within the group being aggregated be independent of the assets in other groups. The advantage of Divisia index is its ability to internalize pure substitution effects. . Divisia index is one quantity index, which is always exact for, any consistent aggregator function (Hulten [1973] 
where for i = 1,..., n and
The continuous-time Divisia quantity and user cost indexes satisfy Fisher's factor reversal test (Barnett [1980) , Diewert [1975] ). In discrete time, the situation is quite different in that there is no statistical index number that is exact for any arbitrary aggregator function.
Discrete time index number theory is based on two facts: 1) mathematical functions exist that can provide second order approximations to unknown aggregator functions, and 2) statistical index numbers exist that are exact for some of these functions. Diewert [1978] In this paper we construct the Tornqvist-Theil discrete time quantity index number, which is an approximation to the Divisia continuous time quantity index. The dual user cost index number Π t can be found by the recursive formula: 
which is based on the factor reversal formula. As Anderson, Jones, and Nesmith [1997] In the actual construction of Divisia indices, some practical problems may arise. First, the results could be sensitive to the choice of the 'benchmark' interest rate; secondly under the restrictive policy in the financial system, the yield on the short term rate may be bigger or equal to the benchmark rate in some years, causing the corresponding user cost to become negative, thirdly the average of the market rates of some of the instruments are ad hoc. In our construction, we are cautious of these points. The simple sum construction is based on very restrictive assumptions and an empirical comparison of the two approaches would be appropriate.
IV. The Empirical Models
We first lay out a simple model to capture the effect of the real interest rate and income on the saving subaggregates. This model follows the standard Brainard-Tobin framework and can be written as:
where S 1 , S 2 , S 3 , and S 4 are the financial subaggregates as constructed under the Divisia and simple sum. I is the nominal rate of interest on 12-month deposits, PE is the expected rate of inflation and Y is the permanent disposable income. In the above system of equations, it should be noted that the equations have been specified in terms of only one nominal interest rate and the expected rate of inflation. This can be reduced to the real rate of interest rate. It can be shown that the sign of PE can be ambiguous.
This equation system will enable us to compute the income and interest rate elasticities separately for each of the financial subaggregates. It is assumed that the demand for any saving subaggregate depends upon permanent income and expected real rates of return on the three sets of subaggregates. Normally if none of the subaggregates is inferior it can be assumed that the own rate return will have a positive sign while that of competing assets will have a negative sign. In each of the above equations we have included the lagged endogenous variables because the constraints are defined in terms of the permanents magnitudes of the appropriate variable. Gupta (1970) explains this by showing that we have a system of portfolio equations, which may appear to be, independent but are seemingly related in the Zellner sense. We estimate the system of equations in a SUR framework for both the savings measure. We also simulate the demand system analysis using Fourier functional form since this provided a better approximation for the true preference structure.
V. Estimation
In Table 2 we lay out the assets along with proxies for the rates of return on them. From the respective proxies for the rate of returns on the assets, we estimate the user costs by using Barnett's (1978) formula after assigning a proxy rate for the benchmark asset.
We take the highest rate of return among all assets as a proxy for the benchmark rate. We Table 3 , which gives the basic statistics of the difference between the Divisia and Simple sum. The difference in share and debentures has the largest mean and standard deviation. This lends further credibility to the attempt to improve upon the simple sum index.
Tables 3 and 4 here.
We consider the above three aggregates together with the currency and the net claims on government. The user cost of the subaggregates in the case of the Divisia index is found by applying Fisher's Reversal Test, while in the case of the simple sum, we find the user costs using Laspeyer's index. Thus in both cases, we find the total expenses on the five financial subaggregates and hence the respective normalized prices. We estimate the model using the financial subaggregates that we had constructed above and check for the stability and fitness of the model in terms of its ability to track the historical record.
Simple-sum and Divisia in expenditure-demand system analysis
We want to examine the significance of the Divisia index vis-à-vis the simple sum in the performance of demand system analysis. For this, we estimate the same systems of demand equations as derived from the Fourier flexible form given as follows.
where
. This k α ,, α = 1, . . . , A is a sequence of multi-indices. 4 The procedure of estimation is detailed in Longjam (2003) . Here we focus mainly on the results of the estimation. The first task is to choose A (the number of terms) and J (the number of approximations). In our present case we choose, A = 12 and J =1. Choice of A (= 12) helps to get a sufficient number of terms (according to significance of coefficients) while higher values of J result in a significant loss of degrees of freedom. One equation in each system of equations has to be dropped so that the covariance matrix of the error terms is nonsingular as the adding-up condition is imposed. The parameter estimates for this equation can be recovered from the other estimated parameters. In our case we drop the share equation of currency. We use an iterative non-linear SUR with the restrictions of demand theory-linearity, homogeneity and symmetry-imposed on the system. However, we begin by estimating the system without any such restrictions and then impose the covariance matrix of the unrestricted model in the estimation of the restricted model. Table 5 reports the residual errors of the fitted model. Under the maintained restrictions this estimation gives 34 parameters out of which only 10 are significant. Though some of the estimated parameters are found insignificant, it doesn't hamper our demand system approach. The main aim is to accurately measure the first and second order partial derivatives, which enables us to approximate the surface of the 'true' functional form (Fisher and Fleissig [1994] ). Also we are able to check the testing of the hypothesis of the demand theories by using the subaggregate data of Divisia, on the one hand and the simple sum, on the other.
The model is estimated using SAS and the test statistics are given as the objective value at the end of the table of the estimated results. For testing of the additivity case, the difference between the objective values in the case of Divisia index is (82.235 -76.073) = 6.162 whereas in the simple sum case, it is (105.436 -72.441) = 33.995 with 1 degree of freedom. This shows that the linear homogeneity of the demand theory is decisively rejected in the data of the simple sum whereas it is well accepted in the Divisia index case. However, in both cases we find that the demand systems are convergent only after a large number of iterations.
Tables (5) and (6) 
VI. Information Content of the Financial Aggregates
We now report results from our analyses of the financial savings subaggregates under two indices: the Divisia and simple sum. We also construct an overall aggregate index of the subaggregates. We examine the two indexes for their information content in order to ascertain which of them is more appropriate.
We construct the Divisia index for the financial assets in the household saving, consisting of the following assets: 1) currency, 2) net claims on government and the three subaggregates we had constructed before, namely 3) the deposits, 4) the shares and debentures and 5) the insurance and provident fund. The user costs of the assets of currency and net claims on government are the same as those we described before, while the user costs 7704.89 crores with mean equal to Rs 3171.16593 crores. The test statistics that the mean of the simple sum is different from that of the Divisia index is reported in Table 7 . 
Methodology
Following the methodology in information theory as introduced by Shannon (1948) and later developed by Theil (1969) , Tinsley, Spindt and Friar (1980) and Gaab and Mullineux (1995) ,
we measure the information content of the aggregates contemporaneously with respect to income. This is given as:
where Y is the personal disposable income and FS is the savings aggregate measure of the financial assets (simple sum or Divisia). R 2 is the coefficient of determination of the following linear regression Equation (4).
This procedure measures the value of using contemporaneous information based on the behaviour of ε t . The above equation, however, has a rather strict assumption that ε t has constant variance, zero serial correlation and zero non-contemporaneous correlation between Y t and FS t . To avoid these strong assumptions, the above equation can be generalized to a dynamic framework by defining information content of FS relative to Y as follows
where SSR 1 and SSR 2 are sum of squared residuals from the following set of Equations (5) (4) and (5) can be carried out with the following F-statistic,
where SSR 1 and SSR 2 refer to the sum of squared residuals from ordinary least squares regressions on the above two equations respectively. T is the number of observations and K and N are the chosen lag length for Y and FS respectively. Under the null hypothesis, F is 
Results
In estimating the above two equations, all variables are required to be stationary. For this, we follow the sequential scheme of multiple unit root tests, suggested by Dickey and Pantula (1987) , i.e. we first check for three unit roots, then two unit roots, and finally a single unit root. These tests for a variable x consist of regressing ∇ 3 x t on ∇ 2 x t-1 , then on ∇ 2 x t and ∇ x t-1 .
The procedure is continued until the coefficient on the most recently added variable is insignificantly different from zero.
After transforming all the series in their stationary form, we conduct the Granger causality test from savings to income. As for the lag length K and N, there are several options that can be used. We follow the Diebold and Nerlove (1990) 'rule-of-thumb' that consists in setting K or N = int(T 1/4 ) where 'int' denotes the integer portion of the term in bracket.
From the unit root test of the variables, we find that the saving aggregates under both the indices are I(1) with the difference series having a significant trend. On the other hand, the personal disposable income is I(2) with the difference series having a significant trend.
Since the number of data points in this exercise is 29, we find, following the 'rule-of-thumb', a round off integer of 2 for the maximum values of K or N.
Therefore, we have the following linear regressions: From these results, the calculated F-statistics as given by Equation (6) is (7.10E+09 -2.45E+09)(29-2-2-1) / (29 2.45E+09) for the Divisia, which is F = 1.570724842 with (2, 24) degrees of freedom.
On the other hand, the calculated F-statistics for the simple sum is with (2, 24) degrees of freedom is 1.601. In both the case, we find the null of joint distribution is accepted. Thus in both cases financial savings are informative about income. However, it is difficult to judge from these figures of the F distribution which index is more informative.
But we find that I(FS|Y) = 0.532003 which is less than that of the simple sum (0.550717).
VII. Conclusion
With ongoing financial innovation there are substantial effects on the relative user costs of the financial assets, leading to significant substitution among financial assets. In India, there has been fluctuation of the currency holdings with respect to the deposits since the 1970's, reflecting policy changes in respect of interest rates. Meanwhile, so far as contractual savings are concerned, the ratio of the insurance fund to the provident has grown at a steady pace with the pace picking up after 1991-92 with subsequent sharp peaks. Thus as the shifts occur in the user costs of the financial assets, the composition of the financial savings aggregate undergoes changes, which the standard method of simple sum cannot capture. This paper has constructed the more theoretically robust Divisia index and commensurate Divisia subaggregates of the financial assets component of household savings. Based on parametric and non-parametric tests of weakly separable hypothesis among the financial assets, we considered four subaggregates (a) the deposits, (b) shares and debentures, (c) net claims on government, and (d) the insurance fund. The difference between the Divisia index and the simple sum has moved sharply after 1991-92. Among the constituent variables, the difference in share and debentures has the largest mean and standard deviation, indicating that there has been a significant difference in the behaviour of the two indices. When we apply Fourier technique in the demand system analysis to both the simple sum and Divisia subaggregates, we find the linear homogeneity of the demand theory being decisively rejected in the case of the simple sum but well accepted in the Divisia index case. However, in both cases we find that the demand systems are convergent only after a large number of iterations. The figures of the error residuals of the fitted mode suggest us that Divisia index have a better fit in the demand system analysis than in the simple sum. Unit root tests reveal that the saving aggregates under both the indices are I(1) with the difference series having a significant trend. On the other hand, personal disposable income is I(2) with the difference series having a significant trend. An analysis of information content of the savings aggregates show that both the indices of financial savings are informative about income. However, it is difficult to judge from the F distribution which index is more informative. 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 Fig 1970 1975 1980 1985 1990 1995 2000 Divisia -growth rate Simple Sum growth rate 
